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SECTION 1.0 : REPORT OVERVIEW



ABSTRACT

Journeyman International is a non-profit organization that works with countries all over the
world to support humanitarian projects by pairing clients with design professionals and
volunteers to oversee the design and construction of projects. This specific project
partners with Third Lens Ministries and But God Ministries, two organizations that are
hoping to empower the community in Jonestown, Mississippi. Dwell Being promotes
sustainability and affordable housing in a new housing community in Jonestown that is
designed for healthy living and community interaction. Jonestown is a very small 0.4
square acre town that has roots in systemic racism and oppression. A once very
prosperous agricultural area now lacks basic resources and has an alarming poverty rate
of aimost 50 percent. The home structure will be apart of a community that incorporates
shared lawns, gardens, and other spaces promoting outdoor activity. The structure follows
a classic southern dogtrot style house with two housing spaces connected by a
breezeway. A clearstory creates a high roof and a low roof and thus disconnects the living
spaces from the private spaces. The high roof includes a loft for additional living or
sleeping space. The advantage of a duplex style home is the ability to have multiple
households of a multi-generational household. This is important because of the low
mobility out of Jonestown. The increase in housing promotes ownership and participation
in a stagnant community. Additionally, this report includes a research portion for a possible
solution to increase the affordability and access to Dwell Being by converting it to a

manufactured home.

IMPACT : GLOBAL

The global impact this project provides can be found in its goals to find affordable housing
solutions. The United States Department of Housing and Urban Development defines the
affordability of housing based on a 30 percent rule, meaning that housing should take up
30 percent or less of an individuals salary. In the United States today this is nearly
impossible. For a community such as Jonestown experiencing such a high rate of poverty

and low rate of mobility, it is extremely important to address housing issues. As new



technologies contribute to the increase in standards of across America and the world, the
ability to afford housing decreases. The concluding research report proposes a solution
idea to use manufactured housing instead of onsite construction. If widely accepted, this
could realistically be a possible solution to increase housing affordability, especially for large

development projects such as this one in Jonestown.

IMPACT : CULTURAL

For a town that has a population that is 100 percent African American, the cycles of
poverty and stagnation are evidence of racism and oppression. Currently Jonestown has a
lower rate of high school graduation (68.6%) than the rest of Mississippi (85.3%), more
than double the rate of poverty than in Mississippi (43% and 20%), and has less than half
the median household income in Mississippi ($17K and $45K). These factors make it very
hard for residents to move outside of Jonestown to seek better opportunities and routes
for success. This project being a part of a greater community development helps to foster
relations among residents of Jonestown to share ideas and create relationships. This is
important in pursuing interaction within the community and outside the community. The
increase in manufactured homes would be quite possible in Jonestown as already, 22
percent of the homes there are manufactured. The stigma that manufactured homes are
unaesthetic and symbols of poverty is disproved by the ability to design very nice
manufactured home designs. The classic mobile home trailer can be replaced by a more

modern family home with large windows and a sloped roof.

IMPACT : SOCIAL

This community design creates pocket neighborhoods with homes that share lawns,
gardens, and recreational facilities to promote healthy living and interaction. Additionally,
residents in Jonestown suffer from food insecurity despite Mississippi being an
agriculturally driven state. Community gardens will help to provide locally sourced food at a

cheaper cost. The new development will ideally encourage people to move to Jonestown



and therefore boost the local economy. The development of new homes will also increase

home ownership which is an important step in overcoming poverty.

IMPACT : ENVIRONMENTAL

One of the goals of Dwell Being is to create as sustainable a project as possible. A solution
to this is to utilize hempcrete for insulation. Hemp is a fast growing and a carbon
sequestering natural building material that when mixed with lime and water creates a
durable insulator to use as infill in structural framing. Hempcrete can be left unfinished or
easily finished with plaster. For a very humid Delta region, this material can also help with
regulating the high temperatures and humidity experienced in Jonestown. This project
utilizes an empty plot of land, thus no wildlife or trees have to be removed in order for the
development to occur. The project incorporates solar paneling systems to help reduce
energy consumption. The clearstory separating the high roof from the low roof provides
natural light to avoid unnecessary use of electricity. These details help to make a more

environmentally friendly and energy efficient home for residents in Jonestown.

IMPACT : ECONOMIC

The main goal of this project is to create an affordable housing solution for the
impoverished community of Jonestown. The ability to serve multiples households or a
single multi-generational household in the duplex allows for the most economic efficiency.
For unoccupied units, owners could lease the space for additional units. Smaller units
could also function as a workspace. The affordability is further increased with
manufactured homes. Detailed research at the end of this report outlines the significant
impact that manufactured housing has for the ability of people that have access to more
affordable housing. By having the project built on site, about 40 percent of people in
Jonestown cannot comfortably afford it. However by using a manufactured model, this

percentage is cut in half.



PERSONAL REFLECTION

One of my main goals as a college graduate is to use my Architectural Engineering degree
to help people. | aspire to apply my engineering practicality to address real world issues
that cannot necessarily be solved by codes or calculations. This project gave me the
opportunity to use what | have learned to participate in a project that seeks to find
sustainable and affordable housing solutions. The most significant thing | realized is that as
engineers we are already conditioned to determine the most efficient and practical
solution. The most economically efficient solution has already been found and that is what
we use. | learned that by thinking out of the box and suggested a more unconventional
idea, that my desire to actually be more economical is possible. The biggest challenge with
this project was communicating with different disciplines virtually. Typically we are taught
that this is already the most difficult aspect of working in the real world. With the
pandemic, this was heightened. Typically affordable housing is not the primary goal. While
communicating with the architect on many occasions | had to remind her that some of her
design ideas would make it more difficult to me to create an affordable structural design.
For example, we struggled to decide on a foundation system that was easy to construct
and did not lead to more issues such as flooding. After taking a Google Maps tour through
Jonestown, | saw that the majority of the structures had simple slab on grade foundations.
While these systems are not the most effective with potential flooding, the implementation
of gardens and landscaping can help to decrease over saturation of water. The research
component was most valuable to me because | was able to see the impact of poverty on
the ability to find housing. For a project designed to address affordable housing issues, it
was estimated to actually be quite expensive. | enjoyed the opportunity to analyze the
significance of housing that is actually affordable and how little of these homes there

actually are.

TEAM REFLECTION
The team members for this project include Margy Maher, a fifth year Architecture major,

Joshua de Mattei, a fourth year Construction Management major, and myself. We all had



very similar goals in mind for this project. Our biggest issue was lack of communication
and consistent meetings to overview progress and changes. This is an important lesson as
we enter industry. Overall | would assign out group a 3.75 rating out of 5 for our lack of

consistent coordination and peer review.
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JOURNEYMAN INTERNATIONAL
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TOPIC: _teaps
NAME: Autumn waAoNER
DATE:
LOAD TALEOFF
TYPICAL ROOF DEAD LOADS
Description Rafters Beams Lateral

Corrugated Metal 3 3 3

1/2" Plywood 1.5 15 1.5

Insulation 0.5 0.5 0.5

1/2" Gypsum 2 2 2

Rafters 4 4 4

Total 11 11 17 slope: 0.22

Horizontal Projection 11.27 11.27 11.27 factor: 1.02439

Beam 3 3

Mech + Plumb 3 3 3

Misc. 3 3 3

TOTAL 17.3 20.3 20.3

USE (PSF) 17 20 20

Notes:

1) 1/2" plywood = 0.4psf/(1/8")*4

LIVE LOADS
Roof 20 PSF Live Load Reduction Allowed
Habitable Attic (Loft) 30 PSF Live Load Reduction Allowed

Notes:
1) Loading in accordance with ASCE 7-16 Chapter 4

LOFT DEAD LOADS
Description Joists Beams Lateral
1/2" Plywood 15 1.5 15
1/2" Gypsum 2 2 2
Joists 3 3 3
Beams 3 3
Misc. 3 3 3
TOTAL 9.5 12.5 125
USE (PSF) 10 13 13
LATERAL LOADS
ESTIMATED LOAD (HIGH)
Lime Plaster (2/3) 8 PSF
Single Paned Windows (1/3) 5 PSF
Hempcrete Insulation 133 PSF
Stud Framing 2 PSF
1/2" Gypsum Wall 2 PSF
DL Contribution 20 PSF
Misc. 2 PSF
Total 46 PSF
ESTIMATED LOAD (LOW)

Wood Siding (2/3) 5 PSF
Single Paned Windows (1/3) 5 PSF
Hempcrete Insulation 133 PSF
Stud Framing 2 PSF
Wall 5/8" drywall 3 PSF
DL Contribution 13 PSF
Misc. 2 PSF
Total 38 PSF
Notes:

1) hempcrete = (10"/12)*16pcf
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MODIFIcATION FACIUZ S
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= 221 pSt

o

Fv = FY CoCm L1 (s

= NSesi (1.0) (D)
350 s

4lc = p.ou -~ OK

WE DouguE 2%3 SSTEREY W] |3 riw00P S




JOURNEYMAN INTERNATIONAL

Senior Project
TOPIC: GRAYITY Desion

P

NAME: AYTumn wWAoNER

DATE:

N1 T

UEADEZ DESIGN ( CLEARSTIRY )

LOADS w
D= \IPSF (feE TAKEOFF) l I I I l

a 0

L= 20 Psf ] |

L 2 (Y b 12t -0 1
LF 2- 0 Vmax

™we -0 v |

e e L0 = 0 e NZEIRN

20058 (1-0°) = 20 PF

AL = 1\ puf + 20pF = 30 vf
L

14

DESIGIN LIMIS
Ymax = WJ//Z = Sk ¥
Mt = WLZ/8 > WLE

SI2E_USING_DEFLECNON (Ml
DEFLECNON LT = £/200  ge T 1.3
6% Swih /33uE)

420 = S 35yg)
a5 1B0wA® ] 3ZUE

WSE E= 1,400,000m% (JOUTHERN PINE No.))

1800 (20 pve ) (Mhe') (3 03 (127)3)3 < .23,
334 (3, 600 , 000 ")

1min®

®y 2%y
1= 5359 "
A= 6525 nt
S = 3.00 in?
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GRANITY DESI1HN

JOURNEYMAN INTERNATIONAL

Senior Project
TOPIC: GeAYITY DEesioN

NAME: AuTumn W AGNER
DATE:

UEADEZ DESIGN (WINDoW Wb 10FT WOLS CASE )
MODIFICATION FPACIVR S
Cols 1-2S NDS§ 23.2

CL= 1.0 wnDS 333

CE = L1 (Fp) NDS 43.0

Cr= 1.0 wnDSU3S
Ce= 1.0 wDS 2.33
Om= 1.0 DS 44,5, 1y

REF ERENCE VALUES

Fo= [,$00psi NPS TREE us
Fy=1%5ps) NOS TABE ug

CHECLE RENDIND

fo= MS
< Wiwp) | 300 W
° V05 s

Fp'=

FbCoCm (3 CLtpCilr
1S00ps: (1.0) (1.0 L1 25)
2003 psi

dlg= o. 1\

L}

- 0K

CHE LKL SHEAR
fv> 15V /A
1.5(Sb ‘*))5.25 int
1l osi
Fv = FY Colm L7 (s

= NSesi (1.0)

Rl P
dle = 0.\

o

» 0K

WSE 2XU HDELS AGOVE CAEAZETOZY winoQw!

\7)



JOURNEYMAN INTERNATIONAL

Senior Project
TOPIC: WinND L0ADIN(;

NAME: AuTumwn wAoNER

DATE:

LATERAL FORUES
WIND ANAWSIS Pn= 2Hps
ASCLEIMb Ch-2)

L IMPORAED DICECTIONAL METWID

(RVERA
risk: 1) AGLED-\p T 1.5-
EXPONRE: C Ascen-w $200 A

BASIC SPEED = 112 MPR  ASLE 10 F.20.5'b

K71 = 1.0 (FLAT) ASLET16§20.8\ po: Aupst
CLASS | BLDb — 77
(sywPE D1AP HEAGM, Nh2 0D 02¢ bt 5.0) ALEMUPILUL O LOADING PIAGRAM
#e12°-0"

L)g pAT\Q = 30’IZM’ 2125 sa% 1.0 ASCETN0 DS

wALL PEESSURE @ 115 neH ASUETHL T2n S
* WGING h=sI1SEF N TABKE

Pn = 25.1 psF

Po = 25.1 ¢

SCALE TO "\ Lt

Pre s (N2Ns) T 2upe

Po= 25.1(1 [is)>= _2UpsF

MWN PRESIVRE = |1 psF  ASLEDL ¢ 208

BASE SHEAL
Pave = 2u psF

Awa = 30°(107) = 300Ft"

Aumt ne = AW (10) = 240 Fr?

\[wmp = 300 F'l'z (.z"\PSF) = _,/2'0 o.ﬁ’
€W

Vi = W0 P (M ar) 7|50k
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JOURNEYMAN INTERNATIONAL

Senior Project

TOPIC: GeAYVITY DESIEN

NAME: AuTum~ WAONER

DATE:

N1 T
™ 1
LOADS
D= \1psf [see TAKEOFF)
L # 70 PsF
h= 10-0"
™ 10" ¢e

wsE 17psF [ 1.3%) = 23 puF
20 05F (1.33') =9 PWF

waw : h= 10-0"
D= 2 psF( 1.33 )= 35 pUf

raL < 23 PLF + 2N PUF'.-;SM = BS vf
p L wAW

WINg = 2U4psf [Atbsbo)(l-%%’3= 1 pLF

DESIGIV  LIMITS
COMPRESSVE (0AD P = ES5PWF Uo’—(ﬂ
. r1¥
win® momeNT M= 1ap0e( 1070773
= 2338
SI2E USING AX\AL pmiT
te2 PIA
S AP
¥ = fecd

use € = |ySo o5 (JourHezN PINE N0.1)
LRt 21050 o5 (1,0) = V0S50 psi

A= SO #/ 165005 = 0.52 1n?
TRV 224 stupd
A=5.26n% 523000

WIND




JOURNEYMAN INTERNATIONAL

Senior Project
TOPIC: GeAYITY DEesioN

s

NAME: AuTumn wAONER

DATE:
GRAVITY DESION
sTAD DeSIbN
MODIFICATION PACIUR S REF ERENCE VALUES
Col= I.0 NDS23.2 Fs 1650psi NDS TRABE ug
Cv= 1.0 NDP$ 333 Fb* 1350 psi NPS TRBE ug
CF = L1 (FL) NDS 432p Emin® 580,000 psi  NDS TRBE ug

Cr = 1.0 wDSU3S
Ct= 1.0 w~ODS 233
Cm= 1.0 NDS wlU, 5,1y

LALL P NDS suee 3.
Ly Job? 10-0°7)) [ 35"

= 34450 - ok
Fee™ 0.32Z Emwn

(Le/d)?

* 0.8272 (580,00006) = WL
342

FOr = fc e CF * 165005 (L0 (M) ™ 1RSps,

op® VT Fie/fot (n Fee JEY Fok 7
2c 2¢ c

U= 0.3 (sawa jumBeER)
- Up= 00973

CALL Ce NOS tupe 333
L) A =34 27 . oy
Ao 7 163 4u+30l
* 1.u3 (3W) 3659 = 12
Pg- Wb" = V265) 5 = 33
Fge ™ F1Emn Jes?
= (2(530,00005%) | 13.3% = 3955ps;
FE™ = Py CLte = 135003 G-0D) 21935 45
. Op= 1+Fee)Fp> -\I |+Fselt’b""]’l_fnelF$“
-2 B 735

. Cl‘-' O-Q—]




JOURNEYMAN INTERNATIONAL

Senior Project
TOPIC: GeAYITY DEesioN

NAME: AuTumn wAONER

DATE:
PRESS) N QNG mpg supe. 39
21
(el “[ 1|1t 0] ) ) €10
RC’% Fe co cmbh CRCi OP £ = P coim GE CR U Gp
* 1uSdes (1L.OYLY) (09F) = 1350ps (1 DOD(0N)
2 11 R0, = MU0 psh
fcz P/A fb= W|g
= 350%|5.25,0t > 238% | 3063
T 10Zpsi = 18%ps
feg= _W2ewn

“ (\nmx )I’IYOPS'\\)Z" [‘ , 1- 1h2ed / M2ps ('18;5‘\ / M\Aﬂpsﬁ]
= 0] 210 -~ ov

use 2x4 snos @ ¢ 0¢

2)
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JOURNEYMAN INTERNATIONAL

Senior Project
TOPIC: GeAVITY Desion

NAME: aAutumn wAoNER

DATE:

1y ]
FOOTING DESIGN

WON G 1BC T.1806.2
fb:= 1500 ps¥

*assumiNg CLAf) SurY cvAY gL OF
EXISTING BORWDO REPORT AND
OGEDGRAPWIL AREA

o=?JA
< A= F/o’

P= BS0 # (SEE STWP CALCULATIONG)

© Az 350 % | 1I6D0 psE
= 0.0

18¢ 130a.4  => MIN WIDTH 1S 12Y
MmN PEPTU 1§ 12

WSE  12% wWipE BY 18" peEe?
CONTINVOUS 00T INLS

2L




JOURNEYMAN INTERNATIONAL

Senior Project
TOPIC: _argeal DESION

NAME: Autumwn wAONER
DATE:
SESMIC COEFPIUENTS R DESIGN VALVES
PROJECT NAME: Journeyman International
PROJECT NAME: Senior Project
PROJECT LOCATION: Jonestown, Mississipi
Mapped Spectral Accelerations (%g) Site Coefficients (%g)
i F: F
SiteClassl Design Site Class = ol
Ss = 0.5 Table 11.4-1 Table 11.4-2
S1= 0.15 D - Default 12 2.30
Adjusted Maxi Considered EQ (MCE) Spectral R Accell 1 Parameters (ASCE 7-16 / 11.4.4)
SMS = Fa'Ss = 0.6
SM1 = Fv*S1 = 0.345

Design Spectral Acceleration Parameters (ASCE 7-16 / 11.4.5)

SDS = 2/3'SMS =
SD1 =2/3'SM1 =

Response Modification Coefficient, R

System Overstrength Factor, Q_0
Deflection Amplification Factor, C_d
System Limitations (ft)

Importance Factor (ASCE 7-16 / 1.5.2)
Nature of Occupancy per Table 16041.5:

Buildings and other structures except those listed in Risk Categories |, Ill and IV

Occupancy Category:
Importance Factor, I:

Seismic Design Category (ASCE 7-16 / 11.6)

Design Category based on S1:
Design Category based on SDS:
Design Category based on SD1:
Design Seismic Design Category:

Period Determination (ASCE 7-16 / 12.8.2)

Structure Type:

Ct = 0.02
X= 0.75
h_n= 12
T=Ta=Ct'(hn)"x = 0.12895
TL= 8
Seismic Response Coefficient

p =

Cs = SDS/(R/l) =

For T<=TL: Cs, max = SD1/(T*R/l) =

For T>TL : Cs, max = SD1*TL/(T2 *R/l) =
Cs,min = 0.044*SDS"| >= 0.01

For $1>=0.6g: Cs min = 0.5*S1/(R/l) =
V=p*'Cs'W =

ft
sec

0.062
0.274
N/A
0.018
0.012
0.062*W

§1<0.75
T11.6-1
T11.6-2

T12.8-2

T12.8-2

ht. above the base
EQN 12.8-7

FIG 22-14

SECT 12.3.4.2 (SDC *removal of one wall results in only 25% reduction in strength
EQN 12.8-2

EQN 12.8-3

EQN 12.8-4

EQN 12.8-5

EQN 12.8-6

STRENGTH

l3
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JOURNEYMAN INTERNATIONAL

Senior Project

TOPIC: _sveat wan, jpeamod

NAME: auTumn wAoNER

DATE:

SHEAZWALL LOCATIONS

MmN L/h= 1735

smanest wa, L/p= 3-0/ 0N = 11233

- 0l

M
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JOURNEYMAN INTERNATIONAL

Senior Project
TOPIC: _se:smit oisr@ gwni ON
NAME: auTumn wAoNER

DATE:
LATERAL F0RLE DITRIBAION (SEISMIO)
N 30'- 0" w0
¥ — Y - £
CD @A - - @ — “ -+
LOW
R OOF 1200
'\" \:‘\2'_0\\ ~)Z‘_o\\ 1"0\\ N!O"D“ Z‘-D“
®
HIbH 2 -0%
RO0F/
LOFT \ "
p-0" w-o* ) 3
® ¥’
1310 % IARAE 2 1130 ¥
g N\ N \ %
=7 =
W=ho# |2
¥
3 o
o
= —> R i
~ <
< w=200%)y
. £
V_s‘- /1\ n /I\&f_-: <~
A |
R s WK A
w=1p™/’
w= 30 #)> W=30%¥p
SWMMMARY
Njs MW

Lerr © 30%p(15- 0°) + GIOF

DPLES  Zp EPLIS-0" 4\ b (U 0%
« 30™PIV=0Y) + (0%

RIGHT o 80&)> (19-0") +S30%

0" no#l\([g*—n‘mnw“‘

MODLE: NO¥ALE-0M) 200’“/'(6"0’)
+ 3SOF

gOTIOM: 200F/ ((o‘-t)“3 HM)#

S
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JOURNEYMAN INTERNATIONAL

Senior Project
TOPIC: wae _sysrerveunin

NAME: auTumn wAoNER

DATE:
LATERAL FORLE DISTRIRWNON (W\l\)D\)
N L 30'- 0" A e
A . s o X
CD @A — ® @ — T +
LOW
R 00F 2o
70" 3 gV 0" L\
7' -0 ~2' -0 a «)0'- 0 oW
®
HIbH AR
200 F/
LOFT ; .
-0’ -0 -0 3
® )
1330 % s100 % 2830 %
=
= \ \ \
= M
<S
._.“: e‘ n
5, <
~ - < (‘f
< %
# <—' [}
o - g
= N

EEEENE RN R

W= 2UPsF (,‘8“0“7 = \0zZeLF

2%




JOURNEYMAN INTERNATIONAL

Senior Project

TOPIC: seisme gxoeL
NAME: AuTumnN WAENER

DATE:
EXCEL TABVES
BUILDING WEIGHT (HIGH)

ITEM Trib Width (ft) | Length (ft) | Opening (ft"2) | Area Net (ft"2) | Weight (PSF) [ Areax Weight (k)
Walls 11 70 223 547 19 10.4
Cladding 11 70 223 547 7 3.8
Roof 12 60 0 720 20 14.4
Loft Framing 12 46 0 552 13 7
Weight (k)= [ 35.8

BUILDING WEIGHT (LOW)

ITEM Trib Width (ft)| Length (ft) | Opening (ftA2) [ AreaNet (ft"2) | Weight (PSF) | Areax Weight (k)
Walls 9 70 113 517 19 9.8
Cladding 11 70 113 657 5 3.3
Roof 12 46 0 552 20 11.0
Weight (k)= 29.5

STORY FORCES & DIAPHRAGM FORCES
N/S & E/W. Cvx [ FPx=cwx*v ] Fx [ 3Fx [ Ax(coeff) Cs
LEVEL Wx (kips) IWx (kips) hx (ft) Wx*hx"k Wx*hx~k/Z(wx*hx”k) Coefficient * W (kips) (kips) Fx/Wx (%g) 0.062
Roof (High) 35.8 36 11 394 0.60 0.037*W 242 2 0.0675
Roof (Low) 29.5 65 9 266 0.4027 0.025*W 1.63 4 0.0553
3= 65 659 1.00 0.062*W 4.05
1' STRIP E/W wt x Ax

High Roof/Loft Area [ PSF [ Total (kips) | Ax [ wt x Ax
Walls 547.0 19 10.4 0.0675 0.702
Cladding 547 Z 3.8 0.0675 0.259
Roof 720 20 14.4 0.0675 0.973
Loft Framing 552 13 . 0.0675 0.485
Total / 1' strip (kips/ft) 3.0 | 0.20

Low Roof Area I PSF I Total (kips) | Ax I wt x Ax
Walls 517.0 19 9.8 0.0553 0.543
Cladding 657 5 33 0.0553 0.182
Roof 552 20 11.0 0.0553 0.610
Total / 1' strip (kips/ft) 2.0 0.11
Point Loads (E/W)
Location I Area I PSF I Total (kips)

Top 62 19 1.18

Middle 170 b 0.85

Bottom 60 19 1.14

1' STRIP N/S wt X Ax
High Roof + Low Roof Area [ PSF [ Total (kips) [ Ax [ wt x Ax
Walls 1064 19 20 0.0614 1.241
Cladding 1204 6 7 0.0614 0.444
Roof 1104 20 22 0.0614 1.356
Loft Framing 552 13 7 0.0614 0.441
Total / 1' strip (kips/ft) 0.9 [ 0.08
Breezeway Area | PSF ] Total (kips) [ AX I wt x Ax
Roof 168 20 34 0.0675 0.227
Total / 1' strip (kips/ft) 0.1 [ 0.016
Point Loads (N/S)
Location Area PSF ] Total (kips)

Left 28 19 0.53

Middle 35 19 0.67

Right 32 19 0.61

)




JOURNEYMAN INTERNATIONAL

Senior Project

TOPIC: sneaewaw pgSipn
NAME: AuTumn WAONER

DATE:

SHEARWAW DESILN
NI§
GOVEZN NG WAP = WIND

® v 2330% /-0
® Ui\ PLF (0-6)= 247 pur
SOPWS T.U3A  use 3]3" WO0P STRwcnRAL PANELS W] Zd NAWS € 6" 06
VW= 130)2= 36SPF - OK
V- s1a0* /70"
= 323 °F (0.6) =_UM eiF
SPPWS TU3A  wse 3]3" W00P srewcnieal PANELS W] Zol NAWS € Y 00
VW= 062 = 5337F - 0K
© v = 2330+ /3-0"
= 340 PF (0.0) = 214 PLF

SPPWS TU3A  use 3]3" WOOP sTRwcnazAL PANELS W] Zo NAWS € 6" 00
\n=120]2= 306SeF -~ OF

E/N
GOVEZNING LOAD = §EYSMIC

O = 3u0# /) 150"
= |19 pLf (07) = 83 pLF
SPPWS TU3A  use 33" WOOP sTRwenieal PANELS W/ Zol NAWS € 6" 00
\W=520]2= 20vF - O
® = 20w/ 2w-0"
= 20 0uE (0Y) = S0PUF

SPPWS TU3A  Wse 3]3" WOOP sTewcmzaL PANEVS W] Zol NAWS € 6" 00
\W=520]2= 2007F - OY
® = 35u0 ¥ /150"
= 230 PF (07) = 165 P

SPPWS TU3A  Wse 3]3" WOoP stewcnzal PANEVS W] Zol nAuS € 6" 00
\N=520]2= 2L 0P F - OF

2




JOURNEYMAN INTERNATIONAL

Senior Project
TOPIC: sneaewst peion

P

NAME: AuTumn_ wAONER

DATE:

SHEARWAW DENUN (assumer woest case)

W
F A A A s
10SPLF
JIP'M“. nl_u\l
T 0
s x

L APS

WD"" Wowat + Wroog

= Japsk (4-0%) + 20 pgf(10~0")
= 2er

WpL* Wie
= 20p0F (10'-0%)
= 200 pvf
Wror = 533 pWF

Puall = 199 C‘«’-O“](\o‘-O“)
= 000w

Ro= Wod]l = 52 ¥
Pr” wid/Z = ypw

TIC ConevE b
(6 :("D" 0-"4380531)"' L+ /{ t p&b/’-‘i

M 0= pyar (20) * o (4 )(74') + Ro (W) - c(w')
= 330" (207 * 3330, (40 )2 0") + NeSE (w0t - ¢ (u-t")
Co= 24ap #
200 % 07 W Lu-00(2-0%) ~ C(wt
20 pse (U'-0")(2-0%) - Clw'0D
Co= WO¥

—




JOURNEYMAN INTERNATIONAL

Senior Project
TOPIC: _suesewaW oegiod
NAME: Autumn wAoNER
DATE:

&

SHEAPWAW DENUN (assumer woest case)

71 _(DUPLE CONT:
G 'uSeuF (10709 = VS0 ¥

0= 010+ 0.1u300-W))(2uaow) + 80 % + 1.001U50%) [.v
= 3a9¥

() = (09 0-143Sps)P* pQy /1
T= (o.q- 0.1u3(0.4)) (zuapw) + 1US0¥ /11
- L= 321

USE HDSB w| NI MW TENSION WAD 3135
use (D 2x4 \STERED AL (uOED

[simPsoN |
HDB/HD

Holdowns (cont.)

°
D These products are avalable with addtional corrosion protection. For more information, see p. 15 5 8
: : «é'..
Dimensions | Fasteners Allowable
Material ; {in) (in) | Minimam Tension Loads Deflection .8§
Model | | I | I T [ I ‘mm' uwmwr (160) atHighest | Code 35
No. | Base | Body Stud | Size I | AMlowable | Ref.
gy | ggad 1S S | AR S S ) R S i DFISP | SPF/MF Load T~
! | | ! . ! ! |
1%x3%| 1,895 1,610 0.156
2%x3%| 2525 2,145 0.169
B w38 | — | 12 | 4% | 2% | 2% | 8% | 2% | 1% | % % | 2% : -
Ix3% 3130 3,050 012
3%x3%| 3130 3,050 012
‘ 1%x3%| 2405 2,070 0153
| 2%x3% 3,750 3,190 0.129
B HDSB | % | 10 [ 5% | 3 | 2% | 9% 2% | 1w | 2 % | @% | - .
3x3% | 4505 3,785 0156
3%x3%| 4935 4,195 015

S0




SECTION 3.0 : DRAWING PACKAGE



GENERAL STRUCTURAL NOTES

D.

GENERAL

EXISTING CONDITIONS - THE CONTRACTOR IS RESPONSIBLE TO VERIFY EISTING SITE
CONDITIONS AND UTILITIES TO DETERMINE WHETHER THERE IS A CONFLICT.

MEANS AND METHODS, RESPONSIBILITY - CONSTRUCTION DOCUMENTS REPRESENT THE

FINISHED STRUCTURE. CONTRACTOR IS SOLELY RESPONSIBLE FOR CONSTRUCTION

MEANS, METHODS, SEQUENCES AND OSHA SAFETY PRECAUTIONS, INCLUDING BUT NOT

LIMITED TO SHORING AND TEMPORARY BRACING.

DIMENSIONS - USE WRITTEN DIMENSIONS ONLY. VERIFY ALL DIMENSIONS AT JOB
SITE BEFORE COMMENCING WORK AND REPORT ANY DISCREPANCIES. WHERE NO
DIMENSIONS ARE PROVIDED OBTAIN CLARIFICATION PRIOR TO PROCEEDING

WITH WORK.

COORDINATION - OPENINGS THROUGH WALLS AND FLOORS FOR MECHANICAL
AND ELECTRICAL SYSTEMS SHALL BE COORDINATED BY CONTRACTOR AND
CONSTRUCTED PER TYPICAL DETAILS SHOWN IN THESE DOCUMENTS. NO
MECHANICAL OR ELECTRICAL SYSTEM COMPONENTS SHALL BE EMBEDDED IN
SLABS OR WALLS UNLESS SPECIFICALLY DETAILED IN THESE DOCUMENTS.

OMISSIONS AND CONFLICTS - OMISSIONS OR CONFLICTS BETWEEN VARIOUS
ELEMENTS OF THE CONSTRUCTION DOCUMENTS SHOULD BE BROUGHT TO THE
ATTENTION OF THE DESIGN TEAM. IF CERTAIN FEATURES ARE NOT FULLY
DELINEATED IN THE CONSTRUCTION DOCUMENTS, THEIR CONSTRUCTION SHALL BE
OF THE SAME CHARACTER AS FOR SIMILAR CONDITIONS THAT ARE DELINEATED.

STRUCTURAL DRAWINGS ARE INTENDED TO BE USED WITH ARCHITECTURAL AND
MECHANICAL DRAWINGS. CONTRACTOR IS RESPONSIBLE FOR COORDINATING
SUCH REQUIREMENTS INTO THEIR SHOP DRAWINGS AND WORK.

NO CHANGE IN SIZE OR DIMENSION OF A STRUCTURAL MEMBER, NOR SHALL ANY
OPENINGS BE MADE IN ANY STRUCTURAL MEMBER, WITHOUT THE WRITTEN
APPROVAL OF THE ENGINEER.

THE CONTRACTOR IS RESPONSIBLE FOR LIMITING THE AMOUNT OF CONSTRUCTION
LOAD IMPOSED UPON STRUCTURAL FRAMING. CONSTRUCTION LOADS SHALL NOT
EXCEED THE DESIGN CAPACITY OF THE FRAMING AT THE TIME THE LOADS ARE
IMPOSED.

THE CONTRACTOR SHALL INFORM THE ENGINEER. IN WRITING OF ANY DEVIATION
FROM THE CONTRACT DOCUMENTS. THE CONTRACTOR SHALL NOT BE
RELIEVED OF THE RESPONSIBILITY OF SUCH DEVIATION BY THE ENGINEER'S
REVIEW OF: SHOP DRAWINGS, PRODUCT DATA, ETC., UNLESS THE CONTRACTOR
HAS SPECIFICALLY INFORMED THE ENGINEER OF SUCH DEVIATION AT THE TIME
OF SUBMISSION, AND THE ENGINEER HAS GIVEN WRITTEN APPROVAL TO THE
SPECIFIC DEVIATION.

SEE DRAWINGS OTHER THAN STRUCTURAL FOR: TYPES OF FLOOR FINISH AND
THEIR LOCATION, FOR DEPRESSIONS IN FLOOR SLABS, FOR OPENINGS IN WALLS
AND FLOORS REQUIRED BY ARCHITECTURAL AND MECHANICAL FEATURES, FOR
ROADWAY PAVING, WALKS, RAMPS, STAIRS, CURBS, ETC.

DESIGN BASIS
APPLICABLE CODE: ASCE 7-16.

VERTICAL LOADS:
1. HABITABLE ATTIC (LOFT): 30 psf
2. ROOF LIVE LOAD: VARIES WITH SLOPE (20 psf max.)

LATERAL LOADS:

1. SITE LOCATION:
JONESTOWN, MISSISSIPPI

2. DESIGN SEISMIC CRITERIA:
SITE CLASS: D
Sps = 0.49
Sp1 =0.3g
IMPORTANCE FACTOR, I=1.0
SEISMIC DESIGN CATEGORY=D
OCCUPANCY CATEGORY =i
RESPONSE MODIFICATION COEFF., R=6.5
REDUNDANCY FACTOR =1.0
DESIGN SEISMIC COEFF., V=0.062 W, W (N-S, E-W STRENGTH)

2. DESIGN WIND CRITERIA:
RISK: Il
EXPOSURE =C
BASIC SPEED = 112 MPH

WIND PRESURE = 24 PSF
Kzr = 1.0 (FLAT)

GEOTECHNICAL CRITERIA:

1. SOIL PROPERTIES ARE NOT KNOWN IN SUFFICIENT DETAIL TO DETERMINE
SITE CLASS THEREFORE SITE CLASS D WAS USED.

2. ALLOWABLE SOIL BEARING PRESSURE:
DEAD + LIVE: 1500 psf
PER IBC TABLE 1806.2

MATERIALS

WOOD

MATERIAL AND WORKMANSHIP PER AWC NATIONAL DESIGN SPECIFICATION

MATERIAL SPECIFICATIONS, TYP. UNO.
2x STUDS AND BLOCKING SOUTHERN PINE #1
2x JOISTS AND RAFTERS SOUTHERN PINE #1
4x,6x,8x SOUTHERN PINE #1

CONCRETE
MATERIAL AND WORKMANSHIP PER ACI 318-19

MATERIAL SPECIFICATIONS, TYP. UNO.

PAD FOOTINGS fc = 2500 psi

SLAB ON GRADE f'¢c = 3000 psi

GRADE BEAMS f'c = 3000 psi

ELEVATED DECKS f'c = 3000 psi

ALL CONCRETE IS NORMAL WEIGHT (150 pcf) UNO

REINFORCING STEEL
MATERIAL AND WORKMANSHIP PER ACI 301

MATERIAL SPECIFICATIONS, TYP. UNO.

REINFORCING STEEL PER ASTM A615 GRADE 60
WELDING REINFORCING PER ASTM A706
WELDED WIRE MESH PER ASTM GRADE 65

MAX. MOISTURE CONTENT

19%
19%
19%

STRUCTURAL TESTS AND INSPECTIONS

SPECIAL INSPECTIONS AND TESTING PER IBC CHAPTER 17

SPECIAL INSPECTIONS PERFORMED BY:

FOUNDATION:
GRADING, COMPACTED FILL, EXCAVATIONS

CONCRETE:
PLACEMENT OF 2500 psi CONCRETE OR STRONGER

CYLINDER TESTS OF 2500 psi CONCRETE OR STRONGER

REINFORCING STEEL:

PLACEMENT OF REINFORCING STEEL IN 3000 psi CONCRETE OR STRONGER

WOOD:
CONSTRUCTION OF HIGH-LOAD DIAPHRAGMS

STRUCTURAL SHEET INDEX

S.0 GENERAL STRUCTURAL NOTES
S.1 FOUNDATION PLAN
S.2 LOFT FRAMING PLAN
S.3 ROOF FRAMING PLAN
& AND LONG. LONGITUDINAL TRANVERCE
@ AT TRAN.
AB. ANCHOR BOLT LW LIGHT WEIGHT
ARCH.  ARCHITECTURAL
MAX. MAXIMUM
BLDG. BUILDING MECH. MECHANICAL
BLKG. BLOCKING MIN. MINIMUM
BM. BEAM N) NEW
B.N. BOUNDARY NAIL NW NORMAL WEIGHT
B.O.C. BOTTOM OF CONCRETE NTS NOT TO SCALE
BOT. BOTTOM '
G CENTER LINE O.C. ON CENTER
C.G.S.  CENTER OF GRAVITY OF OPP. OPPOSITE
POST-TENSIONING STRAND P L PLATE
C.J. CONTROL JOINT PLY. PLYWOOD
CLR. CLEAR COVER PIT POST TENSIONING
COL. COLUMN
CONC. CONCRETE R.C.J. ROUGHENED CONSTRUCTION JOINT
CONT. CONTINUOUS REINF. REINFORCEMENT
REQD. REQUIRED
DBL. DOUBLE
DBO. DRAWING BY OTHER S.AD. SEE ARCHITECTURAL DRAWINGS
DET. DETAIL S.C.D. SEE CIVIL DRAWINGS
D.C. DEMAND CRITICAL SCHED. SCHEDULE
D.F. DOUGLAS FIR
DWG. DRAWING S.D.B.O. SEE DRAWINGS BY OTHERS
SIM. SIMILAR
(E) EXISTING S.J. SEISMIC JOINT
EA. EACH SLRS. SEISMIC LOAD RESISTING SYSYEM
EL. ELEVATION S.M.D. SEE MECHANICAL DRAWINGS
E.N. EDGE NAIL SPEC. SPECIFICATION
E.W. EACH WAY SQ. SQUARE
EXT. EXTERIOR SYM. SYMMETRICAL
FDN. FOUNDATION T&B TOP AND BOTTOM
FF. FINISH FLOOR T&G TONGUE AND GROOVE
FL. FLOOR T.0. TOP OF
F.O.C. FACE OF CONCRETE T.0.C. TOP OF CONCRETE
F.O.S. FACE OF STUD T.O.F. TOP OF FINISH
F.S. FAR SIDE T.0.S. TOP OF STEEL FRAMING
FTG. FOOTING T.P. TOP OF PLATE
G.C. GENERAL CONTRACTOR TYP. TYPICAL
GLB GLUE LAMINATED BEAM
H.D. HOLD DOWN U.N.O. UNLESS NOTED OTHERWISE
HDR. HEADER VERT. VERTICAL
HORIZ. HORIZONTAL V.I.F. VERIFY IN FIELD
HSS HOLLOW STEEL SECTION
W/ WITH
J.H. JOIST HANGER W/O WITHOUT
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SECTION 4.0 : ALTERNATIVE SOLUTION FOR AFFORDABLE
HOUSING IN JONESTOWN, MISSISSIPPI

An affordability study supplementing a completed design project in Jonestown, MS with

students from California Polytechnic State University in San Luis Obispo.



Jonestown, Mississippi Summary

General
Size: 0.4 square miles
Population: 1,124
Age: 28% under 18 / 66% age 18 — 64 / 6% over 65
Sex: 56% female / 44% male
Ethnicity: 100% black
Economics
Per Capita Income: $10,372
Median Household Income: $17,596
Persons Below Poverty Line: 46.8% / 523 persons
Common Occupations: Retail / Recreation / Social Assistance
Housing
No. Of Units: 512 / 86% occupied / 14% vacant
Ownership: 56% renter occupied / 44% owner occupied
Type of Structure: 47% single unit / 31% multi-unit / 22% mobile home
Value of Owner Occupied Units: $45,300 median / 92% under $100k / 8% above
$100k

Access to Housing

Access to affordable housing is extremely important for an individual’s pursuit of
education, community involvement, and overall autonomy. The U.S. Department of
Housing and Urban Development (HUD) measures the affordability of housing based on
the percentage of income that individuals spend on housing. Houses are considered
unaffordable if the cost surpasses the 30 percent threshold, or 30 percent of income
(Defining Housing Affordability: HUD USER). The 2019 US Census report found that the
official poverty rate nationally was 10.5 percent and that the overall national median
income for men was $57,456 and $47,299 for women (Bureau, US Census. Income...).
The US Department of Health and Human Services defines poverty thresholds for two
person, three person, and four person household incomes at $17,240, $21,720, and
$26,200 respectively. Jonestown is a small 0.4 square mile town located in Coahoma
County, Mississippi with a population of 1,124 people, aimost 100 percent black. The
2019 census reported that 46.8 percent of people in Jonestown live below the poverty line

(Census Profile: Jonestown, MS). Following the 30 percent HUD rule, the median



household income of $17,596 in Jonestown leaves families housing burdened after
spending about $5,280 (0.3 x $17,596) on housing a year.

The median value of owner occupied housing in Jonestown is $42,100 (Census
Profile: Jonestown, MS). With a Federal Housing Administration mortgage loan with 10
percent downpayment, the average family in Jonestown, Mississippi would need to pay a
little more than $4,000 down, plus monthly mortgage payments which meet or surpass the
30 percent threshold. An average 30 year fixed loan in the US in 2021 has a 3.36%
interest rate, which approximates a monthly payment of $200 (Tarpley, Laura Grace). While
houses valued at about $40,000 in Jonestown can be afforded, there are no new homes
being built because they cannot afford to be built. Therefore this is little to no access to
new and improved housing because the cost is higher than what is existing and can be
afforded. For instance in comparison, the overall average purchase price of single family
housing in Mississippi is slightly more than $130,000 for a mortgage, much higher than
many families in Jonestown could afford (Tarpley, Laura Grace). Finding affordable housing
is important because families, like those in Jonestown, often have to spend so much of
their earnings on housing that they often have to choose between other basic necessities
such as food and healthcare. There are negative psychological effects not only on adults

but for the development and well being of children as well.
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Figure 1: Household income in Jonestown compared to the US
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Designer Impact

What impact do architectural and structural designers have on the affordability of a
structure? The typical cost breakdown of a project attributes 10-20 percent of costs to
purchasing the land, 20-30 percent of costs for design, engineering, financing/permitting,
and 50-70 percent of costs for construction, labor, and materials (Hoyt, Hannah).
Architects and developers have the most influence on the affordability because they make
the initial decisions that impact the 50-70 percent hard costs. Developers decide how
much profit they want to make and therefore the demographic of people who can afford
their product. Architects influence the program and aesthetic of a building, and where the
engineers can add structural elements. This all impacts the ability to make an economically
efficient structure. Ways to reduce costs include lowering MEP cost by setting up back to
back plumbing and correctly positioning windows and glass to avoid inefficient sun
exposure. Architects can also select building finishes that are less costly. Engineers can
work to select the most cost effective and efficient designs to satisfy the architect and
client. By working on a project from the beginning, collaboration with the engineer can help
ensure that costs remain as low as possible.

One solution to increase the affordability of a home is by utilizing prefabricated
systems and offsite construction. For example, manufactured homes are typically less
expensive than a custom built home. The Current Manufactured Housing Survey from the
US Census reported that in 2020 the average sales price of a new manufactured double
home in the South was $109,900 (Bureau, US Census. Current...). A typical double wide
manufactured home is at least 20 feet wide and a maximum of 90 feet long. To transport a
double wide homes requires that the home travels in two separate components, not
exceeding 14 feet in width or 90 feet in length. These two pieces are then joined together
at the site (Over-Dimensional Permits). Applying this methodology can be an effective
method to reduce costs with a desirable manufactured house that is not inferior nor

unsafe.



Dwell Being

Dwell Being, a project in Jonestown, Mississippi with Journeyman International, But
God Ministries, and Third Lens Ministries seeks to find an affordable and resilient housing
solution. The student architect designed a 24 foot by 60 foot duplex that can be utilized as
two separate households, one for a single individual or couple, and the other for a small
family. The duplex can also be purposed for a multigenerational household across both
units. This is important because census data suggests that not many people move out of
Jonestown. Only 68.6 percent of individuals graduate high school compared to 85.3
percent of individuals in Mississippi and 88.6 percent nationally. Additionally, Jonestown
has a disproportionately high percentage of individuals under 18 in poverty at 59 percent
compared to 28 percent in Mississippi and 17 percent nationally (Census Profile:
Jonestown, MS). The project is very similar to a Southern dogtrot style home with two
enclosed spaces separated by a breezeway, all under the same roof. Both sides of Dwell
Being have a loft structure providing additional space, very similar to a traditional auxiliary
dwelling unit (ADU). What if Dwell Being was a creative and architecturally aesthetic

manufactured home? Would the cost differential of a manufactured unit be significant?
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The estimated cost for Dwell Being taken from the student project manager is $175,000 -
$200,000. The cost of a similarly designed manufactured home is approximately $100,000
plus the transportation of the manufactured home from a factory (Bureau, US Census.
Current...). The closest manufacturers near Jonestown, Mississippi are anywhere from 60
to 160 miles away. With an average cost of about $10 per mile of transportation per
vehicle, the additional added cost is anywhere from $600 to $1,600 per vehicle. The
Mississippi Department of Transportation would require a manufactured home similar to
Dwell Being to be transported on two separate trucks, each carrying a 12 foot by 60 foot
section of the structure, with a front escort (Over-Dimensional Permits). If the
manufacturing factory is out of Mississippi, the costs of transportation can be up to
$20,000. Even with this additional cost, Dwell Being is still 40 percent more expensive

being built on site. However, with an increase in manufactured homes it can be assumed

that distance to a manufacturer would not be too far away.
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Image 4: Proposal to split manufactured Image 5: 3D section view
home similar to Dwell Being

Theoretically, the decrease in cost of manufacturing Dwell Being could make the structure
more accessible to a larger proportion of an already economically stressed population. The
mortgage cost for Dwell Being currently with an FHA loan is aimost $20,000 down plus a
monthly payment of aimost $1,000. This would require about a $32K salary per year to
meet the 30 percent rule. Even with multiple families in the duplex, this is inaccessible to

many families in Jonestown. If Dwell Being were manufactured, the loan would be $10,000

5



plus a monthly payment of almost $500. Split by two families this is much closer to a 30
percent housing affordability budget with a required $16K salary, which meets the median
household income in Jonestown. Referencing Image 6 below, the curve was created using
census data of household incomes in Jonestown. The vertical lines represent the 30
percent income threshold based on an entire year of mortgage payments. This then shows
the percentage of families in Jonestown who can comfortably afford the home. The blue
line represents the manufactured version of Dwell Being, and then green line represents
the on site Dwell Being. The graph shows that by manufacturing the structure, only 22
percent of households in Jonestown do not have access, opposed to 41 percent when the

structure is built on site.
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Figure 2: Distribution of household income in Jonestown, Ml
Conclusion

Affordable housing is incredibly important to the livelihood of individuals and families. Most
American families take housing for granted, however rising costs of living are making it
increasingly difficult for individuals working low wage jobs to have consistence access to
resources and standards of living. Manufactured housing is a realistic method to reduce

housing costs and allow more individuals to have housing ownership. While manufactured



housing is often associated with trailer park stereotypes, manufactured homes can actually
be aesthetically pleasing and have personal touches to them. While the national average of
manufactured homes is only at 6 percent, 15 percent of homes in Mississippi are
manufactured, and 22 percent of homes in Jonestown are manufactured. This suggests
that it would be easy to implement more manufactured homes into Jonestown and the
surrounding area to give more people and more families access to housing. Access to
more affordable housing would have broad and positive impacts that could lead to better
health and education outcomes. According to the National Low Income Housing Coalition,
housing is the key to reducing intergenerational poverty and increasing economic mobility.
Further, access to housing is an effective strategy to reduce childhood poverty and
increase economic mobility (The Problem). With such a high rate of poverty and high
percentage of children under 18 in poverty, more access to housing in Jonestown would

be incredibly beneficial.
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